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MULTI-SERVE CONTAINER WITH OVAL
CROSS-SECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Phase Application

under 35 U.S.C. 371 of International Application No. PCT/
US2020/025264, filed on Mar. 27, 2020. The entire disclo-

sure of the above application 1s incorporated herein by
reference.

FIELD

The present disclosure relates to multi-serve container
having an oval cross-section.

BACKGROUND

This section provides background information related to
the present disclosure, which 1s not necessarily prior art.

As a result of environmental and other concerns, plastic
containers, more specifically polyester and even more spe-
cifically polyethylene terephthalate (PET) containers are
now being used more than ever to package numerous
commodities previously supplied in glass containers. Manu-
facturers and fillers, as well as consumers, have recognized
that PET containers are lightweight, inexpensive, recyclable
and manufacturable 1n large quantities.

Blow-molded plastic containers have become common-
place 1n packaging numerous commodities. PET 1s a crys-
tallizable polymer, meaning that 1t 1s available in an amor-
phous form or a semi-crystalline form. The ability of a PET
container to maintain its material integrity relates to the
percentage of the PET container in crystalline form, also
known as the “crystallinity” of the PET container. The
following equation defines the percentage of crystallinity as
a volume fraction:

P~ FPa
Pe— Pa

% Crystallinity = ( )x 100

where p 1s the density of the PET material; pa 1s the density
of pure amorphous PET material (1.333 g/cc); and pc 1s the
density of pure crystalline material (1.435 g/cc).
Container manufacturers use mechanical processing and
thermal processing to increase the PET polymer crystallinity
of a container. Mechanical processing involves orienting the
amorphous material to achieve strain hardening. This pro-
cessing commonly 1nvolves stretching an 1njection molded
PET preform along a longitudinal axis and expanding the
PET preform along a transverse or radial axis to form a PET
container. The combination promotes what manufacturers
define as biaxial orientation of the molecular structure 1n the
container. Manufacturers of PET containers currently use
mechanical processing to produce PET containers having
approximately 20% crystallinity in the container’s sidewall.
Thermal processing involves heating the material (either
amorphous or semi-crystalline) to promote crystal growth.
On amorphous material, thermal processing of PET matenal
results 1n a spherulitic morphology that interferes with the
transmission of light. In other words, the resulting crystal-
line material 1s opaque, and thus, generally undesirable.
Used after mechanical processing, however, thermal pro-
cessing results 1n higher crystallinity and excellent clarity
for those portions of the container having biaxial molecular
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orientation. The thermal processing of an oriented PET
container, which 1s known as heat setting, typically includes
blow molding a PET preform against a mold heated to a
temperature of approximately 250° F.-350° F. (approxi-
mately 121° C.-177° C.), and holding the blown container
against the heated mold for approximately two (2) to five (3)
seconds. Manufacturers of PET juice bottles, which must be
hot-filled at approximately 185° F. (85° C.), currently use
heat setting to produce PET bottles having an overall crys-
tallinity 1n the range of approximately 23%-33%.

Existing multi-serve containers have a volume between
39 oz to 96 oz, and a rectangular cross-section. This rect-
angular cross-section can be a limitation in the blow mold-
Ing process because the corner of the rectangular cross-
section 1s the furthest point away from the longitudinal axis
of the preform. When a preform 1s blow molded into a
multi-serve container it must be stretched radially as it 1s
formed 1nto the final container shape of the blow mold.
There 1s a physical limit on how far the PET matenal will
stretch, and because of this the preform body diameter must
be large enough so that the PET material can be stretched to
the far corners of the container shape without failure.
Furthermore, the diameter of the preform body dictates the
minimum diameter of the preform/container thread finish.
The thread finish can’t be smaller than the preform body due
to the injection molding process of the preform. For
example, the core of the preform mold requires a positive
draft angle so that it can be removed from the preform after

injection molding. Previous rectangular multi-serve contain-
ers typically required at least a 43 mm diameter thread

finish.

SUMMARY

This section provides a general summary of the disclo-
sure, and 1s not a comprehensive disclosure of its full scope
or all of 1ts features.

The present disclosure includes a multi-serve polymeric
container having a finish defining an opening of the con-
tainer, a body, and a base. The body and the base have an
oval shape 1n cross-section.

The present disclosure also includes a multi-serve poly-
meric container having a finish defining an opening of the
container. The finish has a diameter of 38 mm or less. The
container further includes a body and a base. The container
1s formed from a preform by two-step blow molding. The
container has a volume capacity of 59 0z-96 oz. The body
and the base have an oval shape in cross-section.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are intended for purposes of
1llustration only and are not intended to limat the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative pur-
poses only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

FIG. 1A 1s a perspective view of a polymeric container 1n
accordance with the present disclosure;

FIG. 1B 1s another perspective view of the container of
FIG. 1A:

FIG. 1C 1s a plan view of a base of the container of FIG.
1A;
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FIG. 1D 1s a cross-sectional view of the base of the
container of FIG. 1A;

FIG. 2A 1s a perspective view of yet another polymeric
container 1n accordance with the present disclosure;

FI1G. 2B 1s a perspective view of the container of FIG. 2A;

FIG. 2C 1s a plan view of a base of the container of FIG.
2A;

FIG. 2D 1s a cross-sectional view of the base of the
container of FIG. 2A;

FIG. 3 1s a cross-sectional view of a preform mold with
a preform therein for forming any one of the containers 1n
accordance with the present disclosure; and

FIG. 4 1s a comparison of the preform of FIG. 3 and a
prior art preform, as well as a comparison between an oval
base of the present disclosure and a prior art rectangular
base.

Corresponding reference numerals indicate correspond-
ing parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

With 1nitial reference to FIGS. 1A and 1B, a container 1n
accordance with the present disclosure 1s illustrated at
reference numeral 10A. The container 10A may be formed
in any suitable manner, such as from a preform by any
suitable two-step blow molding process. FIG. 5 illustrates an
exemplary preform at 210. The container 10A may be made
of any suitable material, such as, but not limited to the
following: polyethylene terephthalate, low-density polyeth-
ylene, high-density polyethylene, polypropylene, and poly-
styrene, for example. The container 10A 1s advantageously
a multi-serve container. Thus, after the contamner 10A 1s
filled with any suitable product and the product has been
emptied from the container 10A, the container 10 A may be
filled again with additional product.

The container 10A 1s configured to be hot-filled with any
suitable product, such as, but not limited to, the following:
water, sports drink, energy drink, juice, alcoholic beverage,
toodstufl, etc. Hot-filling advantageously sterilizes the inter-
nal product and ensures freshness. Hot-filling requires heat-
ing the product to temperatures from 180° F. to 205° F. prior
to filling the container. After filling, the container 1s capped
to integrally seal the container with a closure. After sealing,
the container begins to cool to ambient temperature, result-
ing in an internal vacuum within the container at an ambient
external temperature and pressure.

The container 10A includes a finish 12A. The fimsh 12A
has an annular nm 14A, which defines an opening of the
container 10A. At an outer surface of the fimish 12A are
threads 18A. The threads 18A are configured to cooperate
with any suitable closure for fastening the closure to the
finish 12A to close the opening 16A. Extending from the
finish 12A beneath the threads 18A 1s a flange 20A. The
flange 20A 1s suitable for supporting a preform of the
container 10A, such as the preform 210 of FIG. §, during a
blow molding process for forming the container 10A.

Extending from the finish 12A 1s a shoulder 30A of the
container 10A. The shoulder 30A may include one or more
ribs 32A configured to absorb any vacuum created in the
container 10A. The shoulder 30A extends outward from the
finish 12A and downward to a body 40A of the container
10A.

The body 40A includes a pair of opposing front and rear
surfaces 42A, and a pair of opposing side surfaces 44A. The
front and rear surfaces 42A may include ribs 48A. The side
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surfaces 44 A may include ribs 50A. The ribs 48A, S0A may
be arranged and shaped 1n any manner suitable to absorb a
vacuum within the container 10A. Connecting the front and
rear surfaces 42A to the side surfaces 44 A are corners 66 A.
The corners 66 A are generally rounded. The front and rear
surfaces 42 A are longer than the side surfaces 44 A, and thus
the container 10A (including the body 40A thereotf) has a
generally oval shape 1in cross section. The front and rear
surfaces 42A are opposing, substantially flat surfaces. The
side surfaces 44 A are opposing, curved sides. Each one of
the corners 66 A 1s between one of the front and rear surfaces
42A and one of the two side surfaces 44A.

The body 40A extends downward and away from the
shoulder 30A to a base 60A of the container 10A. The base
60A 1s configured to support the container 10A upright when
seated on a generally planar surface. With additional refer-
ence to FIGS. 1C and 1D, the base 60A will now be
described 1n detail. The base 60A includes a pair of base
front and rear surfaces 62A, which are opposite to, and
extend generally parallel to, one another. The base 60A also
includes a pair of base side surfaces 64 A, which are opposite
to, and extend generally parallel to, one another. The base
60A further includes four rounded corners 66 A. Each one of
the corners 66A connects one of the base front or rear
surfaces 62A to one of the base side surfaces 64A. The base
front and rear surfaces 62A are each longer than the base
side surfaces 64A. The comers 66A are rounded to provide
the base 60A with an oval shape, whether viewed 1n cross-

section or viewing the exterior of the base 60A as 1llustrated
in FIG. 1C.

With continued reference to FIGS. 1A-1C and additional
reference to FIG. 1D, the base 60A includes a center portion
70A. A longitudinal axis A extends through the center
portion 70A and through a center of the container 10A up
through a radial center of the finish 12A. Extending outward
from the center portion 70A 1s a diaphragm 72A. The
diaphragm 72A may be a tlexible surface of the base 60A,
which allows the base 60A to absorb vacuum forces within
the container 10A.

With particular reference to FIG. 1C, the container 10A
includes a first radius R1 extending from a center of the base
60A through which the longitudinal axis A extends, to an
outermost portion of the base side surface 64A. A second
radius R2 extends from the center of the base 60A to the
corner 66 A. Because the base 60A 1s oval shaped, the length
of radius R1 1s the same as radius R2. This oval shape of the
base 60A 1s 1n contrast to the rectangular shape of previous
multi-serve, hot-fill containers, which have a rectangular
base. Exemplary comers 66' of such prior rectangular bases
are 1llustrated 1n FIG. 1C 1n phantom. Prior art bases have a
radius R2' extending to the rectangular corner 66' from a
center of the base. Due to the rectangular shape of prior art
bases, the prior art radius R2' 1s longer than a prior art radius
R1' extending from the center of the base to a side end
surface of the prior art container. Prior art radius R1' 1s the
same as, or substantially the same as, radius R1, and thus
prior art radius R2' 1s longer than radius R2.

The container 10A may be formed of any suitable size to
provide any suitable interior volume capacity, such as 59
0Z.-96 0z. The finish 12A may have a diameter of 38 mm or
less. The container 10A advantageously has a material
weight to fill volume of less than 0.9 g/oz. The container
10A has a maximum cross-sectional width that 1s 15%-30%
greater than a maximum cross-sectional depth. In other
words, a maximum distance between the side surfaces 44 A
1s 15%-30% greater than a maximum distance between the
front and rear surfaces 42A. The maximum cross-sectional
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width of the container 10A 1s equal to a maximum distance
between opposing corners 46 A. Advantageously, the con-
tainer 10A has a maximum width that 1s reduced by about
8% as compared to the prior art. The container 10A also has
hoop stretch ratio that 1s reduced by about 8% as compared
to the prior art. When the container 10A 1s formed to have
an interior volume of 69 oz. or 64 oz., the finish 12A may
be provided with a diameter of 33 mm. Furthermore, when
the container 10A 1s provided with a volume capacity of 96
0Z., a maximum diameter of the finish 12A may be 38 mm.
Listed below are exemplary parameters of two containers 1n

accordance with the present disclosure, such as the container
10A or 10B for example:

First Container Second Container

Finish Size 33 mm 38 mm
Container Volume 59 oz 96 oz
Height (mm) 248 272
Width (mm) 115 132
Depth (mm) 91 112
Corner to Corner Width 115 132
(mm)

Avg. Wall Thickness 0.013" 0.016"
Gram Weight 52 g 85 g

FIGS. 2A, 2B, 2C and 2D 1illustrate yet another exemplary
polymeric container 1n accordance with the present disclo-
sure at reference numeral 10B. The container 10B has an
oval-shaped cross-section. The container 10B 1s substan-
tially similar to the container 10A, and thus the common
features are 1dentified in the figures using the same reference
numerals used for container 10A, but with the suflix “B.”
Thus, the description of the container 10A also applies to
container 10B. The dimensions and advantages over the art
set forth throughout the present disclosure with respect to
the container 10A also apply to the container 10B.

FIG. 3 illustrates an exemplary preform mold 110 for
forming a suitable preform 210. The preform 210 may be
configured to form any one of the containers 10A and 10B
by any suitable two-step blow molding process. The preform
210 1s formed by inserting a preform core 310 within the
mold 110, and then injecting any suitable polymeric mate-
rial, such as polyethylene terephthalate for example,
between the preform core and the mold 110. FIG. 3 illus-
trates the preform 210 as including the finish 12A of
container 10A, but the preform 210 may include any other
suitable finish as well, such as the finish 12B.

With additional reference to FIG. 4, the preform 210 has
a diameter that 1s smaller than prior art preforms 210
configured to form containers having a rectangular cross-
section. Because the preform 210 1s relatively smaller than
prior art preforms 210", less material 1s required to form the
preform 210 and the resulting container 10A, 10B and the
resulting container 1s lighter.

The present disclosure thus advantageously provides for
lightweight polymeric multi-serve hot-filled polymeric con-
tainers 10A and 10B having oval cross-sections at bodies
40A, 40B and oval bases 60A, 60B. For each one of the
containers 10A, 10B a point furthest from the longitudinal
axis A 1s at the widest point of the containers. An advantage
of this design 1s a reduction 1n radial preform hoop stretch,
which allows for a smaller diameter preform body, such as
of the preform 210. Since the preform body i1s smaller, a
smaller diameter of the finishes 12A, 12B 1s enabled. The
smaller preform body diameter and smaller finish size leads
to an overall reduction 1n container material weight and
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average material thickness. The total surface area of the
containers 10A, 10B 1s also reduced. As a result, the
containers 10A, 10B advantageously each have a polyeth-
ylene terephthalate material weight to fill volume of less
than, or equal to, 0.9 g/oz. FIG. 4 illustrates that a stretch
distance SD of the preform 210 in accordance with the
present disclosure to the corner 66 1s the same as, or
substantially similar to, a stretch distance SD' of prior art
preform 210' to a rectangular corner 66' of a prior art
container.

An additional advantage of the oval cross-section of the
containers 10A, 10B is the ability to use either a wrap label
or a spot label without changing the design of the container.
Previous multi-serve containers were only able to accept one
style of labeling.

Another advantage of the oval cross-section of the con-
taimners 10A, 10B 1s the ability of the containers to orient
themselves during the conveying process of a filling line
operation when the containers are being funneled from a
group that 1s more than one container wide 1nto a single file
line of containers. This orientation typically occurs after
depalletizing, when the containers are entering into the
filling equipment, and also when the containers are exiting
a cooling operation and entering a labeling operation.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used 1n a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

Example embodiments are provided so that this disclosure

will be thorough, and will fully convey the scope to those
who are skilled 1n the art. Numerous specific details are set
torth such as examples of specific components, devices, and
methods, to provide a thorough understanding of embodi-
ments of the present disclosure. It will be apparent to those
skilled 1n the art that specific details need not be employed
that example embodiments may be embodied 1n many
different forms and that neither should be construed to limat
the scope of the disclosure. In some example embodiments,
well-known processes, well-known device structures, and
well-known technologies are not described 1n detail.
The terminology used herein 1s for the purpose of describ-
ing particular example embodiments only and 1s not
intended to be limiting. As used herein, the singular forms
“a,” “an,” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “comprises,” “‘comprising,” “including,” and
“having,” are inclusive and therefore specity the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
clements, components, and/or groups thereotf. The method
steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless specifi-
cally identified as an order of performance. It 1s also to be
understood that additional or alternative steps may be
employed.

When an element or layer 1s referred to as being “on,”
“engaged to,” “connected to,” or “coupled to” another

clement or layer, 1t may be directly on, engaged, connected
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or coupled to the other element or layer, or intervening
clements or layers may be present. In contrast, when an
clement 1s referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
clements or layers present. Other words used to describe the
relationship between elements should be interpreted 1n a like
tashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed 1tems.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence
or order unless clearly indicated by the context. Thus, a first
clement, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the example embodiments.

Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
clement or feature’s relationship to another element(s) or
teature(s) as 1llustrated 1n the figures. Spatially relative terms
may be intended to encompass different orientations of the
device 1n use or operation in addition to the ornentation
depicted 1n the figures. For example, 11 the device 1n the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein iterpreted accordingly.

What 1s claimed 1s:
1. A multi-serve polymeric container comprising;
a finish defining an opening of the container;
a body; and
a base:
wherein:
the body 1ncludes two opposing substantially flat sides
and two opposing curved sides, a maximum Cross-
sectional width of the body 1s defined between the
two opposing curved sides;
the multi-serve polymeric container has a material
weight to fill volume of less than 0.9 g/oz;
the finish has a maximum diameter of 33 mm and the
multi-serve polymeric container has a maximum
volume capacity of about 64 oz or less;
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the body further includes four curved corners, each one
ol the four curved corners 1s between one of the two
opposing substantially flat sides and one of the two
opposing curved sides; and

a first distance between a center of the body and one of
the four curved comers of the body 1s less than, or
equal to, a second distance between the center of the
body and an end of the body.

2. The multi-serve polymeric container of claim 1,
wherein the two opposing substantially flat sides and the two
opposing curved sides form an oval shape 1n cross-section.

3. The multi-serve polymeric contamner of claim 1,
wherein the multi-serve polymeric container i1s formed by a
two-step blow molding process.

4. The multi-serve polymeric contamner of claim 1,
wherein the multi-serve polymeric container has a maximum
capacity of 59 0z-96 oz.

5. The multi-serve polymeric contamner of claim 1,
wherein the multi-serve polymeric container has a maximum
cross-sectional width that 1s 15%-30% greater than a maxi-
mum cross-sectional depth.

6. A multi-serve polymeric container comprising;

a finish defining an opening of the container, the finish has

a diameter of 38 mm or less;

a body; and

a base:

wherein:

the container 1s formed from a preform by two-step
blow molding;

the container has a volume capacity of 96 oz; and

the body and the base have an oval shape 1n cross-
section;

the multi-serve polymeric container has a material
weight to fill volume of less than 0.9 g/oz;

the body further includes four curved corners, each one
of the four curved corners 1s between one of two
opposing substantially flat sides and one of two
opposing curved sides; and

a first distance between a center of the body and one of
the four curved comers of the body 1s less than, or
equal to, a second distance between the center of the
body and an end of the body.

7. The multi-serve polymeric contamner of claim 6,
wherein the multi-serve polymeric container has a maximum
cross-sectional width that 1s 15%-30% greater than a maxi-
mum cross-sectional depth.

8. The multi-serve polymeric contamner of claim 7,
wherein the maximum cross-sectional width 1s measured
between two opposite ones of the four curved corers of the
base or the body.

9. The multi-serve polymeric container of claim 7,
wherein the maximum cross-sectional width 1s measured
between two opposite sides of the base or the body.
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